Detection of Toxoplasma gondii (T. gondii) DNA in blood can help to diagnose the disease in its acute phase; however, it must be considered that hemoglobin, present in blood, can inhibit polymerase activity, making impracticable the detection of DNA in samples. Mice were experimentally infected via oral route with ME49 and BTU2 strains cysts and RH strain tachyzoites; polymerase chain reaction was used to detect T. gondii DNA in mice sera 18, 24, 48, 96, and 192 hours post infection (PI). Toxoplama gondii DNA was detected in only one animal infected with BTU2 strain, genotype III (isolated from a dog with neurological signs) 18 hours PI. The agent's DNA was not detected in any sample of the other experimental groups. New studies must be carried out to verify the technique sensitivity in researches on this agent's genetic material using sera samples of acute-phase toxoplasmosis patients, especially in cases of immunosuppression.
INTRODUCTION
Toxoplasma gondii, the agent of toxoplasmosis, is an obligatory intracellular Apicomplexa parasite that infects warm-blooded animals, being felids the definitive hosts. Toxoplasma gondii presents a heteroxenous life cycle and causes a high number of abortions in many species, mainly ovines. In relation to public health, this parasite is an important cause of abortion in humans too, causing a congenital disease and seriously infecting immunocompromised patients (18) .
It presents three genetic lineages -I, II, and III -and reproduces in asexual or sexual form (12) . Its virulence varies with the host species. In mice, type I presents greater virulence than the other types, being frequently lethal. Types II and III cause asymptomatic infections, with formation of tissue cysts. In humans, type II infects immunodepressed patients, whereas type I predominantly occurs in cases of congenital infection (5, 6, 11) . Apparently, immunity among them does not exist (2) .
There are many experimental models of laboratory animals to study this disease.
Pathology of infection by T. gondii results from the interaction between parasitic
factors and the host. It is difficult to compare results, which sometimes are disagreeing, since the experimental models may vary according to the parasite lineage, route of infection, agent's strain, maintenance conditions, and number of parasite passages (21) . There are two ways of parasite dissemination by the oral route. In the first form, the parasite reaches the mesenteric circulation and then the liver, reaching the systemic circulation. In the second way, it passes to the lymphatic system and thoracic duct, reaching the systemic circulation; being the latter the most frequent form of dissemination (14) .
In relation to immune response in the initial weeks of infection, the organism starts an independent and non-specific response of T cell and major histocompatibility complex (MHC), using interferon-(IFN-), tumor necrosis factor (TNF), a population of cells from thymus (Thy-1), and natural killer cells (NK). This precocious nonspecific response limits the proliferation of tachyzoites until the specific response dependent on CD4 + and CD8 + cells is able to protect the animal in chronic infection (8) . There are three groups related to T. gondii sensitivity grade among the rodents:
the most sensitive are Chinese hamster, Syrian hamster, and mice; the moderately sensitive are gerbils and Mastomys; rats are very resistant (7). and then daily until the seventh day. In 60% of the animals, the agent was detected 18 hours PI, and in 100%, from 24 hours until the seventh day PI. The detention limit of the agent was two tachyzoites in 200 l.
Comparison between PCR-B1, and ELISA and immunoblotting tests carried out by
Hafid et al. (9) in serum samples of experimentally infected mice showed that PCR was positive 18 hours PI, whereas the other methods were positive only 24 hours PI.
Amplification of B1 gene by PCR has demonstrated to be more sensitive and faster than ELISA, immunoblotting and cell culture. The authors discussed that sensitivity of the results can depend on the strain, inoculation dose, and PCR protocol used.
Using sera samples to detect T. gondii DNA in the acute phase of infection can be more advantageous compared to serological methods due to sensitivity, as well as to the fact of being a direct demonstration of the parasite. On the other hand, the use of sera as an alternative to total blood samples gives as advantages the minor concentration of probable agents that interfere in PCR, facilitating the obtainment of higher-quality DNA. Therefore, the experiment protocols used until the moment have not been based on situations similar to T. gondii natural infection by using tachyzoites via intraperitoneal route, an effective artificial route. Thus, the objective of the present study was to verify the presence of T. gondii DNA in sera samples of mice infected with tissue cysts of three genetically different strains.
We have to consider the presence of hemoglobin and to be careful in the extraction of samples contaminated by this blood component. Hemoglobin can inhibit PCR because the connection between the groups heme and/or perforin and Taq DNA polymerase inactivates the enzyme. Hemoglobin and lactoferrin were found to be major PCR inhibitors in erythrocytes and leukocytes, respectively. Both hemoglobin and lactoferrin contain iron. Therefore, the inhibitory effects of both proteins may be related, in part, because of their ability to release iron ions. Hemin, a hemoglobin derivative, and its breakdown products, bilirubin and bile salts, were also found to be PCR inhibitors. It has been suggested that heme regulates DNA polymerase activity and coordinates the synthesis of hemoglobin components in erythroid cells by feedback inhibition (1) . To solve this problem, PCR inhibitors should be inactivated or removed from the sample.
MATERIAL AND METHODS
We used RH strain tachyzoites, genotype I isolated from a child from the United order to resuspend the sediment, 10ml of 0.85% saline solution was added, followed by centrifugation at 1200g for 10 minutes in "brake off" position. Supernatant was discarded, sediment was resuspended in 1ml of 0.85% saline solution, and cysts in samples of 8 l of the suspension were counted in an optic microscope. The cysts concentration was calculated using the formula: number of cysts counted / (16x1000). To obtain tissue cysts of RH strain, four Fischer rats were infected, because this species develops chronic infection by genotype I strains easier than the others. Rats are naturally more resistant to infection caused by T. gondii.
Release of bradyzoites from the interior of the cysts was performed according to Dubey (8) , completing the volume of the cysts suspension to 10ml with 0.85% saline solution; an equal volume of pepsin acid solution previously maintained at 37°C was added, followed by incubation for five minutes under constant agitation. The suspension was neutralized with 1.2% sodium bicarbonate and centrifuged at 1200g for 10 minutes. Supernatant was discarded and the sediment was resuspended with 0.85% saline solution to 1ml. Bradyzoites were counted in a Neubauer chamber. The concentration of bradyzoites was adjusted to 10 4 in 100 l of suspension.
In experimental groups, we also used albino Swiss mice, female, weighting 50-80g. samples were centrifuged at 13200g for ten minutes, ethanol was carefully spilled, and 236 l of 70% ethanol was added. After homogenization, the samples were centrifuged at 13200g for ten minutes, ethanol was removed, and microtubes were dried to environment temperature. They were resuspended in 100 l of ultrapure water, incubated at 56°C for 30 minutes, and kept at -20°C until PCR.
Protocol 2
First, sera samples were incubated at 56°C for one hour with 250 l of extraction buffer solution (200mmol HCl, 20mmol Tris, pH8.0, 50mmol EDTA, pH8.0), 1mg/ml of proteinase K, and 2% of sodium dodecyl sulfate (SDS). Then, the conduct adopted in protocol 1 was followed.
Protocol 3
Initially, sera samples were incubated at 100°C for 15 minutes with 250 l of the buffer solution described in protocol 2, without addition of proteinase K and SDS. Afterwards, the previously described conducts were carried out.
Protocol 4
In the beginning, 100µl of serum was homogenized with sodium acetate and ethanol, and then protocol 1 conducts were performed.
Protocol 5
First, 100µl of serum was homogenized with 1000µl of DNAzol extraction reagent (Invitrogen ) and centrifuged at 10000g for 10 minutes. Supernatant was transferred to a new microtube, and 500µl of absolute ethanol was added for DNA precipitation.
The previously described conducts were maintained.
For PCR, each 0.5ml-reaction tube received 5 l of PCR buffer (50mmol KCl, 10mmol
Tris-HCl), 1. We concluded that serum is a great tool for diagnosing T. gondii infection, since it is not so invasive like the others; however, it must be further investigated in experimental groups to detect infection in earlier periods. 
